Two new feather mite species of the genus Mesalgoides Gaud et Atyeo, 1967 (Analgoidea: Psoroptoididae) are described from two species of serins in Europe: Mesalgoides serini sp.n. from Serinus serinus (Linnaeus) in the Kaliningrad Region (Russia), and M. azorensis sp.n. from S. canaria (Linnaeus) in the Azores (Portugal). Both new species belong to a species grouping characterized by the trapezoidally shaped hysteronotal shield in females. A brief historical account of the systematics of the genus Mesalgoides is provided.
INTRODUCTION
So far, the feather mite genus Mesalgoides Gaud and Atyeo, 1967 (Psoroptoididae: Pandalurinae) has included 13 species associated with oscine and suboscine passerines (Passeriformes) Černý 1974; Mironov, 2004) . Representatives of this genus, as for most psoroptoidids, have the typical appearance of mites specialized for living in downy feathers (Mironov 1987; Dabert and Mironov 1999) . They have a wide, roughly ovate and poorly sclerotized idiosoma, small ambulacra on the pretarsi, and two anterior pairs of legs provided with spine-like ventral processes on tarsi and tibiae. Mites of the genus Mesalgoides mostly occupy the down feathers and downy part of contour feathers of the bird body. However, they are apparently less specialized in choosing their microhabitats than such mites inhabiting downy feathers as Analgidae, because adults and tritonymphs of Mesalgoides can sometimes be found in the basal part of vanes of the remiges, rectrices and greater coverts of wings. On rare occasion, they also aggregate in small groups on the skin of wings (SM, personal field observations on live birds). This hidden location on hosts, in contrast to feather mites inhabiting the vanes of large flight feathers, makes detecting and collecting these mites difficult, and it is one of reasons that their world fauna is still poorly explored.
The genus Mesalgoides (Psoroptoididae: Pandalurinae) was established by Gaud and Atyeo (1967) as a member of the family Analgidae and originally included only the type species Dermaleichus oscinum Koch, 1841 from the European In suprageneric revisions of the families Analgidae and Psoroptoididae, Gaud and Atyeo (1982) placed Mesalgoides into a newly established psoroptoidid subfamily Pandalurinae. Further, Gaud and Atyeo (1996) lowered the pandalurine genus Chiasmalges Gaud et Atyeo, 1967 , whose hosts are restricted to parrots (Psittaciformes), to the subgeneric rank and included it in the genus Mesalgoides. In this broad taxonomic concept, the genus Mesalgoides incorporated pandalurine mites associated with passerines, woodpeckers and parrots. In a systematic review of selected genera of the subfamily Pandalurinae, all three subgenera, Chiasmalges, Mesalgoides s.str. and Picalgoides, were elevated to full generic rank and provided with modern diagnoses, and their species contents were revised (Mironov 2004) .
According to the latest taxonomic concept outlined above, the genus Mesalgoides, together with new species described herein, includes 15 species (Table 1) . In comparison to other feather mite taxa, restricted to the vast host group Passeriformes, Mesalgoides does not include a high number of species. However, this genus is potentially quite species-rich, since its presently known species have been recorded from almost all continents, except Australia and Antarctica, on both oscine and suboscine passerines. For example, Atyeo (1973) reported undescribed Mesalgoides species from 19 passerine species of 8 families in South-East Asia. Gaud and Mouchet (1959) reported "Mesalges oscinum", from birds of the families Fringillidae, Ploceidae, Timaliidae, Turdidae and Viduidae in Cameroon. It is quite obvious that the latter authors actually dealt with a large complex of species. For this reason, Table 1 gives for M. megnini only host records from the family Fringillidae, although even in this case, some records from fringillid hosts could potentially represent undescribed species.
In the present work, we describe two new species of the genus Mesalgoides from two European serins that once more indicates high host-specificity of these mites.
MATERIAL AND METHODS
The material used in the present study was collected at the Biological Station Rybachy (Russia, the Kaliningrad Region) by SM in 2011 and in the Azores Archipelago (Portugal) by IL and OS in 2013. Birds were captured with giant funnel traps at Rybachy and mist nets in the Azores.
After identification and banding, birds were checked for the presence of ectoparasites. Feather mites were collected with a preparation needle and placed in tubes with 96% ethanol. After processing (which took several minutes), the captured birds were released into the wild. In the laboratory, feather mites were mounted in Hoyer's medium according to the standard technique for small acariform mites (Krantz and Walter 2009). Investigation of mite specimens and drawings were made using a Leica DM 2500 light microscope equipped with differential interference contrast (DIC) and a camera lucida.
The species description of new species is given in the format currently used for mites of the family Psoroptoididae (Mironov and Pérez 2002; Mironov 2004 Mironov , 2007 Mironov and Proctor 2005; Mironov et al. 2011) . General morphological terms, as well as the leg and idiosomal chaetotaxy follow Gaud and Atyeo (1996) . The measuring techniques for opithosomal lobe structures are those proposed by Mironov (2004) specifically for psoroptoidid mites. Distances between different pairs of setae are measured as the shortest distance between the transverse levels, formed by the setae of respective pairs. All measurements are in micrometres. The scientific names and systematics of the birds follow Gill and Donsker (2018) .
Abbreviations used in collection numbers and type material depositories are as follows: BMOC-Museum of Zoology of the University of Michigan (Ann Arbor, USA); ZISP-Zoological Institute of the Russian Academy of Sciences (Saint Petersburg, Russia).
SYSTEMATICS

Family Psoroptoididae Gaud, 1958 Subfamily Pandalurinae Gaud et Atyeo, 1982 Genus Mesalgoides Gaud et Atyeo, 1967
Type species: Dermaleichus oscinum sensu Robin and Mégnin, 1877 (non Koch, 1841) , by original designation, (=Dimorphus megnini Oudemans, 1937) . Hysteronotal shield: length from anterior margin to level of setae h3 250 (240-250), width at anterior margin 130 (125-135); anterior angles widely rounded; lateral margins straight (without incisions). Setae d1 slightly anterior to level of setae d2; setae e1 slightly posterior to level of hysteronotal gland openings gl. Supranal concavity well outlined. Opisthosoma with pronounced postero-lateral angles bearing setae f2. Opisthosomal lobes large, with well-developed anterior and posterior lateral incisions; lateral lobar digit bearing setae ps2 short; terminal lobar digit slightly longer than wide at base, outer margin slightly convex, inner margin almost straight. Terminal cleft large; anterior part of this cleft Tibiae I and II with a pair of well-developed acute ventral spines. Tibia III with long antaxial spur 33 (30-35) long; tarsus III 62 (62-67) long, with all setae of this segment filiform ( Fig. 4C ). Tarsus IV 17 (15-18) long, with finger-like paraxial process at midlevel of segment and with small claw-like apical process; seta d barrel-shaped with discoid cap, situated near base of apical claw-like process; setae e minute stick-like, situated on obliquely cut apex of finger-like process (Fig. 4D) . proximately at level of openings gl. Distance between dorsal setae: se:c2 32-40, c2:d2 60-65, d2:e2 82-88, e2:h2 52-64, d1:d2 7-15, d2:d2 78-82, e1:e2 25-32, e2:e2 92-97, h2:h2 82-88, h3:h3 60-68.
Epimerites I fused as an inverted π; sclerotized extensions on tips of epimerites I strongly divergent (Fig. 2B) . Epigynum semi-ovate, 65-70 long, 62-75 wide, anterior margin extending beyond tips of epimerites II, posterior ends extending to level of epimerites III; lateral margins with small blunt extensions (Fig. 3D ). Setae g narrowly lanceolate, 12-15 long, situated on posterior tips of epigynum. Both pairs of genital papillae situated on inner margins of epigynum. Coxal fields I-III without sclerotized bands of corresponding trochanters. Bases of setae h2 and h3 conical, sclerotized and touching each other. Copulatory opening ventral, situated immediately at posterior margin of anal opening. Primary spermaduct without enlargements, secondary spermaducts extremely short (Fig. 3F ). Pseudanal setae ps2, ps3 narrowly lanceolate, 9-12 long (Fig. 3E ). Setae ps1, f2 minute filiform, about 10 long.
Legs I and II as in male, except ventral extensions of tibiae I and II, which are noticeably shorter than in male. Setae s and w of tarsi III and setae w and r of tarsi IV thin spiculiform (Fig. 4F, G) . Length of tarsi III and IV 35-40 and 42-45, respectively. Tarsal seta dIII, dIV approximately equal to combimne length of corresponding tarsus-tibia.
Differential diagnosis. The new species Mesalgoides serini sp.n. belongs to a group of species characterized by having a trapezoidal hysteronotal shield in females. Among them, the new species is very close to M. megnini (Oudemans, 1937) and M. pyrrhulinus Mironov, 1997 in having the following combination of characters: in males, the anterior angles of the hysteronotal shield are rounded, the terminal lobar digits are relatively short (not more than 2 times longer than wide); in females, the posterior tips of epimerites I are connected with a narrow transverse bridge and shaped as an inverted π. The new species, M. serini, differs from M. megnini by the following features: in males, the terminal lobar digits are about 1.5 times longer than wide (30-33×20-22 μm); seta e of tarsus IV is represented by a small, short stick; and the posterior tips of epimerites I are connected by a very thin commissure; in females, setae g, ps2 and ps3 are narrowly lanceolate, and the genital papillae are situated on the inner margin of the epigynum. In males of M. megnini, the terminal lobar digit is about 2 times longer than wide (37-42×17-22 μm, n=10); the posterior tips of epimerites I are connected by a thick commissure, usually with a minute spine on its anterior and posterior margins (Fig. 7A, B) ; seta e of tarsus IV is shaped as a very small and barely distinct button; in females of M. megnini, all ventral setae including g, ps2 and ps3 are filiform, and the genital papillae are situated slightly mesal from the inner margin of the epigynum. Mesalgoides serini differs from M. pyrrhulinus by the same set of characteristics, except for the length of the terminal lobar digits and the structure of epimerites I in males. In M. pyrrhulinus, the lobar digits are approximately as long as wide (22-25×21-23 μm, n=8) and epimerites I are fused into a V or Y, with two or three acute extensions going backward from the fusion (Fig. 7C, D) . The narrowly lanceolate setae g, ps2 and ps3 in females of M. serini (Fig. 3E) are unique features of this species within the genus.
Etymology. The specific epithet is derived from the generic name of the host and in a noun in the genitive case. Description. Male (holotype, measurement for 1 paratype in parentheses) ( Figs. 6A-C) . Idiosoma, length×width, 355×215 (340×200). Prodorsal shield: length 100 (100), width at posterior margin 100 (95); lateral margins without extensions; posterior margin straight; longitudinal median crests (ridges) divergent posteriorly and extending to midlevel of shield. Setae se separated by 87 (85). Length of hysterosoma 250 (240). Hysteronotal shield: length from anterior margin to level of setae h3 250 (235), width at anterior margin 135 (125); anterior angles widely rounded; lateral margins straignt (without incisions). Setae d1 slightly anterior to level of setae d2; setae e1 slightly posterior to level of hysteronotal gland openings gl. Supranal concavity well outlined. Opisthosoma with pronounced posterolateral angles bearing setae f2. Opisthosomal lobes large, with well-developed anterior and posterior lateral incisions; lateral lobar digit bearing setae ps2 short; terminal lobar digit slightly curved, about 1.5 times longer than wide at base; terminal lamellae rounded 7-8 long (Fig. 6C ). Terminal cleft large; anterior part of this cleft narrow triangular; lateral margins with rectangular ledges bearing setae ps1. Measurements of opisthosomal lobes: length of anterior part of terminal cleft 25 (22); total length of terminal cleft 57 (50); length of terminal lobar digit 30 (25); width of terminal digit 22 (20); length of terminal digit along lateral margin 38 (35); length of terminal lamellae 8 (7), wide of terminal cleft (greatest distance between terminal digits) 32 (37). Distances between idiosomal setae: se:c2 33 (32), c2:d2 55 (62), d2:e2 65 (63), e2:h2 115 (105), h2:h3 58 (60), f2:f2 105 (95), h2:h2 75 (70), h3:h3 Epimerites I fused into a narrow U, fused part with a pair of slightly divergent extensions (Fig.  6B ). Epimerites II fused with epimerites III. Epimerites III not connected with epimerites IV. Coxal fields II closed, coxal fields III open. Coxal fields IV with sclerotized areas along inner margin and at base of trochanters IV. Sclerotized area around inner tip of epimerites IV small, with rough anterior margin. Genital apparatus situated at midlevel of trochanters III, small, 20 (19) long and 20 (18) wide at base; aedeagus minute, not longer than one-third length of genital apparatus. Paragenital apodemes fused into long arch, their posterior ends extending to midlevel of trochanters IV (Fig. 6A) . Setae 4a at level of genital apparatus base, setae g slightly posterior to this level. Adanal apodemes encircling anal field, not fused each other at anterior ends. Diameter of anal suckers 18 (17). Ventral surface of opisthosomal lobes posterior to level of setae h2 not sclerotized. Distance between ventral setae: 4b:4a 37 (32), 4a:g same level or slightly posterior, g:ps3 73 (65), ps3:ps3 25 (24).
Mesalgoides azorensis
Tibiae I and II with a pair of well-developed acute ventral spines. Tibia III with long antaxial spur 37 (35) long; tarsus III 65 (60) long, with all setae of this segment filiform. Tarsus IV 15 (15) long, with finger-like paraxial process at midlevel of segment and with small claw-like apical process; seta d barrel-shaped with discoid cap, situated near base of apical claw-like process; setae e strongly reduced, shaped as minute stick and situated on blunt apex of finger-like process. Female (1 paratype) (Figs. 5, 6D, E). Length of idiosoma 340, width at level of humeral shields 190. Prodorsal shield: general form as in male except for posterior margin with short median extension; length 110, width 105. Setae se separated by 98. Length of hysterosoma 230. Hysteronotal shield in form of narrow trapezoid, with straight or slightly concave anterior margin, with blunt-angular concavity on posterior margin; lateral and posterior margins slightly concave; greatest length 120, width at anterior margin 55, width at posterior margin 120 (Fig. 5A ). Subhumeral setae c3 shorter than half-length of setae cp. Setae d1 on hysteronotal shield, distant from its anterior margin of; setae d2 on lateral margins of hysteronotal shield or near it on striated tegument, setae e2 on posterior margin of this shield; setae e1 on hysteronotal shield approximately at level of openings gl. Distance between dorsal setae: c2:d2 63, d2:e2 90, e2:h2 55, e1:e2 30, d2:d2 73, e2:e2 82, h2:h2 88, h3:h3 63.
Epimerites I fused into an inverted π; sclerotized extensions on tips of epimerites I strongly divergent (Fig. 6D) . Epigynum semi-ovate, 65 long, 63 wide, anterior margin extending beyond tips of epimerites II, posterior ends extending to level of tips of epimerites III; a pair of small sclerites of irregular form near its lateral margins. Setae g filiform, about 35 long, situated at posterior tips of epigynum. Anterior or both pairs of genital papillae situated off epigynum. Coxal fields III with without sclerotized area at trochanters. Copulatory opening ventral, situated near posterior margin of anal opening. Spermatheca as in the previous species. Pseudanal setae ps2, ps3 filiform, 25-30 long (Fig. 6E) . Setae ps1, f2 minute filiform, 10-15 long.
Legs I and II as in male, except ventral extensions of tibiae I and II, which are noticeably shorter than in male. Setae s and w of tarsi III and setae w and r of tarsi IV thin spiculiform. Length of tarsi III and IV 40 and 45, respectively. Tarsal setae dIII, dIV approximately equal to combined length of corresponding tarsus-tibia.
Differential diagnosis. Males of the new species, Mesalgoides azorensis sp.n., are very similar to those of M. serinus, described above, in having very similar general habitus and differing only by the shape of opisthosomal lobes (Figs. 3C, 6C) , while females of the new species are most close to those of M. megnini and M. pyrrhulinus in having ventral idiosomal setae g, ps2 and ps3 simple filiform, and a pair of minute sclerites situated lateral to the epigynum. Males of M. azorensis differ from those of M. serini only by the shape of terminal digits of the opisthosomal lobes. In M. azorensis, the terminal digits are slightly curved medially and terminal lamellae are 7-8 μm long (Fig. 6C) . In M. serini, the terminal lobar digits are almost straight, the posterior part of the terminal cleft is parallel-sided, and the terminal lamellae are 10-13 μm long (Fig. 3C) . Females of M. azorensis are easily distinguished from those of M. serini by the structure of setae g, ps2 and ps3. In M. azorensis, these setae are filiform, and a pair of small sclerites of irregular form is present near the lateral margins of the epigynum (Figs. 6D, E). In females of M. serini, setae g, ps2 and ps3 are narrowly lanceolate and the epigynum has a pair of short extensions on the lateral margins (Figs. 3D, E). Mesalgoides azorensis also differs from M. megnini and M. pyrrhulinus in having the following features: in males, the terminal lobar digits are 1.5 times longer than wide (vs. 2 times longer than wide (Oudemans, 1937) , C, D-M. pyrrhulinus Mironov, 1997. in M. megnini and subequal in M. pyrrhulinus), and seta e of tarsus IV is shaped as a minute stick (vs. small and barely distinct button in both species); in females, the epigynum is about 65 μm long (vs. 70-75 μm in both species).
Etymology. The species is named after the locality where it was found.
